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Abstract 
Eleutherine americana Merr., a medicinal plant, which has been widely cultivated in South  East Asia. Ethnobotanically, the 
plant is known for treating coronary abnormality. Other pharmacological investigations showed its potency as  antimicrobial and 
anti-inflammatory agents, and also as inhibitors ofα-glucosidase, HIV replication,and topoisomerase II. Phytochemically, three 
groups of compounds have been isolated i.e. naphthalene, naphtoquinone and anthraquinone. This review highlights recent data 
on biological activities and discusses strategies for developing the plant into a more valuable commodity 
© 2014 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the School of Pharmacy, Bandung Institute of Technology. 
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1. Introduction 
Eleutherine Americana Merr. also known as E. bulbosa (Miller) Urb., is a medicinal plant belonging to Iridaceae 
family.This plant  grows in 600-2000 m above sea level. It arises in sulphuric areas. The plant is originated from 
tropical America1, but now is widely cultivated in Kalimantan island (Indonesia) 2, Hainan island (South China)3-5, 
Thailand6, and South Africa1. 
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2. Traditional Uses 
Traditionally E. americana is used ascarminative, together with galangal it can treat cold and nasal congestion in 
children1, 7. In Dayak tribe, some people used the bulb for increasing breast-milk production as well as treatment of 
diabetes, breast cancer, stroke, hypertension and sexual disorder2. In other areas it is found to treat coronary 
disorder3, and  used as diuretic, emetic, purgative8, prothrombin decreasing9, antifertilit10, antihipertension11, wound 
healing activity12. 
3. Phytochemistry 
There are three big groups of compounds which have been isolated from E. Americana i.e. naphthalene, 
anthraquinone and naphtoquinone. Other compounds were also reported from this plant including stigmasterol-3-O-
β-D-glucopyranoside, kadsuric acid and stigmasterol (Table 1 and Fig. 1.). The compounds isolated from E. 
americana  were hongconin; eleutherol; isoeleutherol; eleutherin; isoeleutherin; eleutherinol; eleutherinoside A & B; 
elecanacin; eleuthinone A; eleuthraquinone A&B; eleucainorol; erythrolaccin;  (-)-3-[2-(acetyloxypropyl)]-2-
hydroxy-8-methoxy-1,4-naphtoquinone;  1,5 dihydroxy-3-methyl anthraquinone; 3,4,8-trihydroxy-1-methyl-anthra-
9,10-quinone-2-carboxylic acid methyl-ester; 3,4-dihydro-1,3-dimethyl-1-H-naphthol (2,3) pyran-5,10,dione; 4,8-
dihydroxy-3,4-dimethoxy-1-methyl-anthraquinone-2-carboxylic acid methyl ester; 3,2-acetyloxy prophyl-2-
hydroxy-8-methoxy-1,4-napthoquinone; 1,2-hydroxy-8-methoxy-3-methylantraquinone;  9-hydroxy-8-methoxy-1-
methyl-1, 3-dihydronaphtho [2, 3-c] furan-4-O-β-D-glucopyranoside; 1, 2-dihydroxy-8-methoxy-3-methyl-anthra-9, 
10-quinone; 9-methoxy-1, 3-dimethyl-1H-naphtho [2, 3-c] pyran-5, 10-dione3,4,5,6,13,14,2. 
4. Pharmacological Properties 
4.1. Antimicrobial 
E. americana was previously reported to show good antibacterial activity. Ethanol extract of E. Americana 
inhibited several Gram positive bacteria like Staphylococcus aureus ATCC 23235 and 27664, Streptococcous 
mutans and S. pyogenes with their Minimum Inhibitory Concentrations (MICs) were ranged between 120-125 
μg/mL while their Minimum Bactericidal Concentrations (MBCs) were ranged between 250-1000 μg/mL. The 
MIC/MBC were 250/250, 125/500, 250/500, respectively2. It also inhibited the growth of methycillin resistant 
Staphylococcus aureus (MRSA) with their MICs were ranged between 62.5-1000 μg/mL. It was proved that giving 
the extract for 12h with 2 MIC and 4 MIC enlarged the cells and increased the thickness of cell membranes. It will 
denaturate the cytoplasm and disrupt the membrane and causing leakage in that of S. aureus1. The growth curve of  
bacteria that was given the extract of 4 MIC showed a 5 log reduction relative to the control16.  It also inhibited the 
formation of biofilm in S. pyogenes at concentration of 1/32 to ½ MIC17. This extract was also good for inhibiting 
Campilobacter species (including Campylobacter coli MUMT 18630, C. fetus ATCC 27374, C. jejuni ATCC 
81176, C. lari ATCC 43675, and C. upsaliensis DMST 19055) with the Inhibition zones ranged from 10 to 37 mm. 
The MICs were ranged from 31.25 to 500 μg/mL while the minimum bactericidal concentrations ranged were from 
31.25 to 1,000 μg/mL18. 
Nowadays,the E. americana extract is used for food preservative2. The investigation on the effect of ethanol 
extract was done for home made salad in vitro and in vivo.  It showed good stability in response to heat and pH 
treatments. No significant differences in the appearance, color and taste19. The effect of ethanolic extract of E. 
americana against lipase, protease enzymes related to the production of enterotoxin by S. aureus were observed. 
The result showed inhibition to both enzymes which delay the production of enterotoxin in food by S. aureus20. 
After it was partially purified, the fractions consist of eleutherol, eleutherin, isoeleutherin, hongconin, two 
anthraquinones, and elecanacin. Their MICs against MRSA were ranged from 31.25 to 1000 μg/mL21. Not only 
active against bacteria, crude ethanolic extract was also active against several fungi like Aspergillus niger, Rhizopus 
spp. and Pénicillium spp22. From the explanation above, it was concluded that this plant possessed good 
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antimicrobial activity due to the content of naphtoquinones. It was believed that they affected electron transport in 
the cell component23. 
Tabel 1. Natural compounds isolated from E. americana 
No Name of compound Group of compound Activity References 
1 Eleutherol Naphtalene Increasing coronary flow in guinea pig [5] 
2 Eleutherin Naphtoquinone Increasing coronary flow in guinea pig  
Pyricularia oryzae, MMDC = 30 μg/mL 
Inhibit proliferation of K562, IC50 = 49 μg/mL 
Inhibit human topoisomerase II IC50 = 50 μg/mL 
Inhibit RAW 264.7 lipopolysacharide-activated mouse 
macrophage cell with IC50 = 11.4 μM 
[4, 5, 26] 
3 Isoeleutherin Naphtoquinone Increasing coronary flow in guinea pig  
Pyricularia oryzae, MMDC = 30 μg/mL 
Inhibit proliferation of K562, IC50 = 33 μg/mL 
Inhibit HIV replication in Hg lymphocytes , IC50 = 8.5 
μg/mL 
Inhibit RAW 264.7 lipopolysacharide-activated mouse 
macrophage cell with IC50 = 7.7 μM 
[4, 5, 14, 
26, 27] 
4 4,8-dihydroxy-3-methoxy-1-methyl 
antraquinone-2-carboxylic acid 
methyl ester 
Anthraquinone Pyricularia oryzae 
MMDC = 55 μg/mL 
[5, 26] 
5 8-hydroxy-3,4-dimethoxy-1-
methylantra quinone-2-carboxylic 
acid methyl ester 
Anthraquinone Pyricularia oryzae 
MMDC = 170 μg/mL 
Inhibit proliferation of K562, IC50 = 266 μg/mL 
[5, 26] 
6 3,4,8-trimethoxy-1-methylantra 
quinone-2-carboxylic acid methyl 
ester 
Anthraquinone  [5] 
7 Hongconin Naphtalene Pyricularia oryzae, MMDC = 130 μg/mL 
Inhibit proliferation of K562, IC50 = 174 μg/mL 
Inhibit RAW 264.7 lipopolysacharide-activated mouse 
macrophage cell with IC50 = 19.8 μM 
[3, 14, 26] 
8 Elecanacin Naphtoquinone  [4] 
9 Isoeleutherol Naphtalene Inhibit HIV replication IC50 = 100 μg/mL [4] 
10 (-)-3-[2-(acetyloxy)propyl]-2-
hydroxy-8-methoxy-1,4-
naphtoquinone 
  [14] 
11 Eleutherinol 
 
 Inhibit RAW 264.7 lipopolysacharide-activated mouse 
macrophage cell with IC50 = 34.4 μM 
[14] 
12 1,5-dihydroxy-3-
methylanthraquinone 
Naphtoquinone  [14] 
13 Dihydroeleutherinol  Pyricularia oryzae MMDC = 60 μg/mL,  
Inhibit RAW 264.7 lipopolysacharide-activated mouse 
macrophage cell with IC50 = 21.7 μM 
[14, 26] 
14 2,5-dimethyl-10-
hydroxynaphtopyrone 8-O-β-
Naphtalene  [28] 
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glucopyranoside 
15 Eleuthoside A Naphtalene  [28] 
16 Eleuthoside B    
17 Eleuthinone A Naphtoquinone  [6] 
18 Eleuthraquinone A Anthraquinone  [6] 
19 Eleuthraquinone B Anthraquinone  [6] 
20 Eleucanarol  Naphtalene  [6] 
21 1,2-dihydroxy-8-methoxy-3-
methylanthraquinone 
Anthraquinone  [6] 
22 Eleutherinoside A Naphtalene β-glucosidase inhibitor with  IC50 = 0.5 mM [2] 
23 Eleutherinoside B    
24 1,3,6-trihydroxy-8-methyl-
anthraquinone 
 Pyricularia oryzae, MMDC = 150 μg/mL,  
Inhibit proliferation of K562, IC50 = 154 μg/mL 
[26] 
25 β-sitosterol   [26] 
26 Kadsuric acid   [14] 
27 9,9Ą-dihydroxy-8,8Ą-dimethoxy-
1Ą-dimethyl- 1H, 1HĄ-[4,4Ą
]bis[naphtha[2,3-c]funanyl]-3,3Ą-
dione 
 Weak activity against the growth ofPyricularia oryzae 
MMDC = 145.8 μg/mL 
[26] 
28 6,8-dihydroxy-3,4-dimethoxy-1-
methyl-anthraquin-one-2-
carboxylic acid methyl ester 
 Weak activity against the growth of Pyricularia oryzae 
MMDC = 50.2 μg/mL 
Inhibit the proliferation of K562 (human erythroleukemia 
with IC50 = 49.1 μg/mL 
[26] 
29 2-acetyl-3,6,8-trihydroxy-1-methyl 
anthraquinone 
Anthraquinone Weak activity against the growth of Pyricularia oryzae 
MMDC = 124.8 μg/mL 
[26] 
30 4-hydroxy-eleutherin  Inhibit proliferation of K562, IC50 = 35 μg/mL [26] 
31 2,5-dimethyl-10-
hydroxynaphtopyrone 8-O-β-
glucopyranoside 
   
32 Eleuthoside C    
33 9,10-dihydro-8-hydroxy-3,4-
dimethoxy-9,10-dioxo-2-
anthracenecarboxylic acid methyl 
ester 
   
34 Erythrolaccin    
4.2. Antiinflammatory 
In vitro and in vivo antiinflammatory evaluation of four naphthalene derivatives have been conducted. Based on 
in vitro result, isoeleutherin inhibited iNOS expression and NO overproduction24, which was strengthened by in vivo 
result .i.e. Eleutherine and isoeleutherine possessed antiinflamatory and antihypernociceptive acitivity due to 
inhibition of carrageenan–induced paw oedema. The in vivo results had correlation with the synthesis and  
production of  kines, cytokine, chemokines, prostanoids, or sympathetic amines11. 
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Fig. 1. Chemical compounds isolated from Eleutherine americana 
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Fig. 1. Chemical compounds isolated from Eleutherine Americana - Continued 
4.3. Antivirus 
E. Americana had a potential to be developed as antiviral agent, because isoeleutherine and isoeleutherol 
inhibited HIV replication as shown by inhibition of HIV replication with their IC50 of 8.5 μg/mL and 100 μg/mL 
respectively4. 
4.4. Antihypertension 
Based on other reports, eleutherol, eleutherine and isoeleutherine were potential as antihypertension. They acted 
as vasodepressants and were able to increase coronary flow in isolated  guinea pig heart3,5. 
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4.5. Antidiabetic 
The effect of eleutherinoside A against maltase was tested. The result showed a strong inhibition effect at 
concentration of 0.5 mM2. 
4.6. Antidermatophyte and antimelanogenesis 
Eleutherine isolated from n-hexane fraction of E. americana showed potential activity against Trichophyton 
mentagrophytes. Concentration of eleutherine at 10, 20, 40, 60 and 80 μg/disc showed 7, 8, 13, 16, 17 of inhibition 
zones respectively. At concentration of 5 ppm, it inhibited melanin formation. It was concluded that eleutherine 
could be used as antidermatophyte and antimelanogenesis25. 
4.7. Cytotoxic activity 
Cytotoxic effect of 6,8-dihydroxy-3,4-dimethoxy-1-methyl-anthraquin-one-2-carboxylic acid methyl ester was 
tested. It inhibited the proliferation of human erythroleukemia cancer cell line K562 with the IC50value of 49.1 
μg/mL26. 
5.  Conclusion 
EleutherineamericanaMerr.has a great potential and value to be cultivated as an economical crop.It contains 
secondary metabolites with interesting biological activities. As discussed, compounds isolated and elucidated from 
this plant mostly came from three big groups:i.e. anthraquinones, naphtoquinones and naphtalenes.  Some 
experiments have been conducted in the past for validating pharmacological uses especially for antimicrobial, 
antihypertensive, antidiabetic, anti-inflammatory and antiviral activities. Recent progress on E. americana studies 
indicates this plant is valuable. 
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